T HAT THE NEURONS in the base of the brain have important functions in the regulation of body temperature has been generally accepted since the work of Ott (I) and Richet (2) in 1884. During subsequent years the responses of animals to heating and cooling of the hypothalamus were studied by many authors (3) (4) (5) . This work has shown that by heating the midline area of the preoptic region just ventral and dorsal to the anterior commissure shivering is inhibited (6, 7) and panting and vasodilation are evoked. Cooling of the same area inhibits panting and evokes vasoconstriction (8) and shivering (5, 9) . As these are appropriate responses for regulation of body temperature it has been generally inferred that this region of the hypothalamus contains at least one and perhaps the major thermostatic element of the temperature regulatory system. C. von in. long, were inserted through the brain tissue into the hypothalamus up to I mm from the base of the skull. The thermodes were insulated except for 4 mm at the tip. Two water chambers were mounted on the skull (see lower Fig.  I ) (5) so that water at the desired temperature could be circulated between a constant temperature bath and one of the chambers.
With a partial vacuum in one of the chambers and the appropriate valves opened, the warm or cold water flowed through the fine polyethylene tubes to the bottom of the thermodes and returned to the lower chamber, and from there to the constant temperature baths. In the first experiments diathermic heating was used in which low voltage radio frequency current of 3 megacycles/set was applied to two central additional thermodes. Tungsten, steel, or platinum electrodes, the exposed tips of which were about I p, were used for recording single unit activity. Hypothalamic and rectal temperatures were monitored throughout the experiment. A heating pad was placed beneath the animal to keep the rectal temperature in a normal range (38-39 C motor changes. Figure 4 shows a typical response of a thermally sensitive neuron to a change in temperature. The thermode temperature was raised from 38.0 to 39.7 C with rf current. The unit increased its firing rate rapidly with onset of heating from about 7 to 15 impulses/set.
There was an abrupt decrease in firing rate with cessation of heating, the impulse rate dropping below initial values. It was not uncommon to find a decrease in firing rate even before the heating was terminated, such as seen in Fig. 4 .
With the onset of heating of the anterior hvpothalamus, the respiration rate appeared to decrease slightly before increasing g-4-fold. The latter response was always delayed 1-2 min with respect to the increase in firing rate as shown in Fig. 4 to 33.8 C and returned to 37 C. The four records were taken I min after the hypothalamic temperature had stabilized at the above temperatures. Discharge rates remained roughly constant for a given temperature indicating little adaptation during the several seconds of observation.
With local heating, the impulse frequency of heatsensitive units increased with the temperature in a roughly linear fashion. Figure  6 shows the discharge rate of ten neurons measured after the hypothalamic temperature had reached a steady state. As with the thermally insensitive neurons, the discharge rate at 38 C was highly variable between 2 and 40 impulses/set from unit to unit of the thermally responsive neurons. Based on the activity change in the 34-40 C range, the Qio of the thermally responsive units was between 5 and 15. About one unit in five of those studied was thermally sensitive.
Temperature response of insensitive units. Most of the units studied in the anterior and posterior hypothalamus changed their discharge frequency only slightly if at all with change in local tissue temperature.
Several hun-dreds of these units were observed in the search for neurons which had some response to temperature and Fig. 7 shows a plot of the discharge frequencies of I I of these units. The level of impulse activity of these neurons at 38 C varied between 5 and 32 impulses/set and warming the units between 34 C and 40 C caused on the average an increase of 1-2 impulses/set. About 80 % of the neurons studied in the preoptic region showed this small response to temperature.
The high variability of the spontaneous discharge level at 38 C may be characteris& of the neurons or may possibly be related to some experimental artifact. In a single preparation and within a few minutes, neurons of very different discharge rates were observed, thus apparently excluding variability in anesthesia as a possible cause of the variable discharge level.
Response to cooling. No unit responded with an increase of the steady-state discharge frequency following local cooling out of the 1,000 neurons studied in the anterior and posterior hypothalamus.
Occasionally, a neuron responded with a short transient increase in discharge frequency with rapid cooling but soon returned to its former discharge rate.
Under our experimental conditions, cooling the hypothalamus did not bring about shivering. Instead, local cooling of the anterior hypothalamus caused a transient restlessness and increase of respiration rate. In one experiment in which the hypothalamic temperature was lowered to 3 I .6 C, the respiration rate increased temporarily from 54 to go while the rectal temperature remained unchanged.
Locnli<ation of temperature-sensitive units. Seventeen of the heat-sensitive units were marked for histological localization. Figure 8 is the frontal section of the cat brain, 15 mm rostra1 from the stereotaxic zero point. The large lesions lateral to the hypothalamus were made by the thermodes.
(These lesions have no observable effect on the thermoregulatory response in the intact dog (5, w T wo P oints at which thermally sensitive units were observed are seen located ventral to the anterior commissure near the midline. In Fig. g (I I) . Some speculation as to a possible role of the neurons thus seems warranted.
Plotting the means of the discharge rate for temperatures between 34 and 41 C for the neurons which are shown in Fig. 6 and Fig. 7 gives the curves in Fig. IO . From available evidence it cannot, of course, be supposed that these two curves have any significance for temperature regulation and speculation as to their relationship to such a function must be guarded.
However, the form of the curves is suggestive of regulatory function (I 2). For example, it might be that the thermoregulatory functions of shivering and vasoconstriction are stimulated and panting is inhibited when the firing rate of the thermally responsive neurons has fallen somewhat below the average of the thermally unresponsive neurons.
A reverse situation could be thought of for hypothalamic temperatures above about 38 C when the mean firing rate of the responsive neurons is greater than that of the unresponsive neurons. 
